Self-pressurized rapid freezing (SPRF) as a simple fixation method for cryo-electron microscopy of vitreous sections.
Cryo-electron microscopy of vitreous sections (CEMOVIS) is currently considered the method of choice to explore cellular ultrastructure at high resolution as close as possible to their native state. Here, we apply a novel, easy-to-use and low-cost freeze fixation method for CEMOVIS, avoiding the use of high-pressure freezing apparatus. Cells are placed in capillary metal tubes, which are tightly closed and plunged directly into liquid ethane cooled by liquid nitrogen. In some parts of the tube, crystalline ice is formed, building up pressure sufficient for the liquid-glass transition of the remaining specimen. We verified the presence of vitreous ice in these preparations using CEMOVIS and electron diffraction. Furthermore, different tube materials being less poisonous than copper were established to minimize physiological alterations of the specimen. Bacteria, yeast and mammalian cells were tested for molecular resolution. The quality of results is equivalent to samples prepared by conventional high pressure freezing apparatus, thus establishing this novel method as fast, easy-to-use and low-cost freeze fixation alternative for cryo-EM.